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Abstract: Objectives: We have previously demonstrated the functionality and growth of autologous,
living, tissue-engineered vascular grafts (TEVGs) in long-term animal studies. These grafts showed sub-
stantial in vivo tissue remodeling and approximation to native arterial wall characteristics. Based on this,
in vitro and in vivo matrix metalloproteinase (MMP) activity of TEVGs is investigated as a key marker of
matrix remodeling. Methods: TEVGs fabricated from biodegradable scaffolds (polyglycolic-acid/poly-4-
hydroxybutyrate, PGA/P4HB) seeded with autologous vascular cells were cultured in static and dynamic
in vitro conditions. Thereafter, TEVGs were implanted as pulmonary artery replacements in lambs and
followed up for 2 years. Gelatin gel zymography to detect MMP-2 and -9 was performed and collagen con-
tent quantified (n=5). Latent (pro) and active MMP-2 and -9 were detected. Results: Comparable levels
of active MMP-9 and pro-MMP-2 were detected in static and dynamic culture. Higher levels of active
MMP-2 were detected in dynamic cultures. Expression of MMP-2 and -9 was minimal in native grafts but
was increased in implanted TEVG. Pro-MMP-9 was expressed 20 weeks post implantation and persisted
up to 80 weeks post implantation. Collagen content in vitro was increased in dynamically conditioned
TEVG as compared with static constructs and was increased in vivo compared with the corresponding
native pulmonary artery. Conclusions: MMPs are up-regulated in vitro by dynamic culture conditions
and could contribute to increased matrix remodeling, native analogous tissue formation and functional
growth of TEVGs in vivo. Monitoring of MMP activity, for example, by molecular imaging techniques,
may enable the non-invasive assessment of functional tissue quality in future clinical tissue-engineering
applications.
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